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1. SCOPE

1.1 This specification establighes the performance, design, development,
and test requirements for qualification of the Missile ¥ (MX), Guidance and
" Control (G&C), Dual Voltage Electronic A{rborne Batrtery critical item (Con—
figuration Item 0041037), hereinafter referred to ag the Battery.

1.2 Classification. This paragraph not applicable to this specification.

2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents of the exact issue
shown form a part of this specification to the extent specified herein. 1In
the event of conflict between the cootents of this specification and the
listed documents, the contenrs of this specificarion shall be congidered to be
8 superseding requirement.

SPECIFICATIONS
Federal
QQ-5-766C 15 Dec 66 Steel Plates, Sheets and Strip -
Corrosion Resisting
QQ-P-35B 5 Apr 73 Passivation Treatments for Corrosion -
Amendment I 26 Feb 75 Resisting Steel
BBE-H-1168B 9 May 77  Helium, Technical
Military
MIL-C~38999G 7 Dee 77 Convectors, Electrical, Circular,
Supplement I 7 Dee 77 Miniature, Bigh Density, Quick
Amendment I 22 Dec 78 Disconnect, Epvironment Resistant,

Removable Crimp and Bermetic Solder
Contacts, General Specification for

MIL-W-6858D 28 Mar 78 Welding Resigtance: Aluninum,
Magnesium, Konhardening Steels or
Alloys, Nickel Alloys, Heat Resieting
Alloys, and Titanium Alloys; Spot and
Seam

MIL-W-B611A 24 Jul 57 Welding, Metal Arc Gas, Steels and

Corroeion and Heat Resigtant Alloy,
< Process for

MI1—G~452048 26 Feb 71  Gold Plating, Electrodeposited




Alr Force

S-H-X-41017B

STANDARDS
Military

MIL-STD~1438

MIL-STD-810C

MIL-STD-130E

MIL-STD-1472B
Notice 1
Notice 2

MIL-STD-454F
Notice 1
Notice 2
Notice 3

MIL-STD-8898

MIL-STD-1568A
(USAF)

OTHER PUBLICATIONS

SAMSO-STD-77~7

30 Sept Bl

12 Nov 69

10 Mar 75
5 Aug 77

31 Dec 74
10 May 76
10 May 78
15 Mar 78
1 Sep 78

30 Jun 79
10 Sep 79
7 Jul 76

24 Oct 79

10 Nov 77

2.2 Non-Government documents.

lpecificationﬂ

5-M-X-410378
30 September 1981
Page I-2

System Specification for MX Guidance and
Control System

Standards and Specifications, Order of
Precedence for Selection of

Enviromment Test Methods

Identification Marking of Weapon System
Military Property

Buman Engineering Degign Criteria for
Military Systems, Equipment and
Facilitien

Ceneral Requirements for Electromic
Equipment

Dissimilar Metals'

Materials and Processes for Corrosion
Prevention and Controel in Aeroapace

Equipment

Standardization and Control of Parts,
Materials and Processes for Missiles and
Support BEquipment

Thig paragraph is not applicable to this
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3. REQUIREMENTS

3.1 Item definition. The Battery supplies 76.5 volte direct currest
(Vde) and 31.0 Vdc power for the MX Inertial Measurement Unit (IMU) and other
missile electronics. It consists of two groups of cells, activation
mechanism, canister, and a hermetically sealed conpmector. The Battery is a2
primary, mutomatically activated silver oxide-zinc type end activation will be
initiated by a Through Bulkhead Initiator which 1s part of a MX Ordnance

Initistion System (0IS) (CI 0041027).

3.2 Characteristice.

3.2.1 Performance.

3.2.1.1 Insulsrion resistance. The insulation resistance between the
connector pins and the Battery canister shall exceed 1 megolm.

3.2.1.2 Output voltapge. The Battery ghall output the voltage specified
in the table below when discharged to the load profiles of 3.2.1.3 for a
ninimuon of 1260 secounds (&) after activation.

Batrtery Voltage Tolerance Applicable
Section (Vdc) (Vde) load Profile
Bigh Voltage 76.5 +5.0 Figure 1 (0-30s)
76.5 ;g:g Figure 1 (30-1260s)
lov Volrage 31.0 ;3:2 Figure 2 (D-60s)
31.0 ;;:g Figure 2 (60-1260s)

3.2.1.2.1 Transient voltage. The Battery shall exhibit no transient
wvoltages greater than 600mV maximum due to load current changes within the
frequency range of 3 kiloherrz (kHz) to 10 kHz in the 76.5V Section.

3.2.1.2.2 Voltege devistions. There shall be no erratic voltage output,
as evidenced by terminal voltage changes of mwore than 0.5 V in less than 1 s,
independent of voltage changes negatively proportional (see 6.3.B) to changes
ip discharge current, from 4 to 1260 s after start of activation.

3.2.1.3 Lload profile. From 4 to 1260 ¢ after start of activation, the
load profiles shall be as shown ip Figures 1 &nd 2 within the volrege
regulation as specified 1in 3.2.1.2.

3.2.1.4 Interbattery isclation. The electrical isolation between the
76.5 V battery section and the 31.0 V battery section shall be 40 decibels
(dE) minioum.

3.2.1.5 1lez¥age current. Within 1260 s after activarion, the lezkage
current from the negarive terminals to the Battery Canister ghall not exceec

10 millianperes wvhen the load profile bof 3.2.1.3 is applied.
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3.2.1.6 Reverse current — 76.5V Section. During activation, conduction of
current in the reverse direction (positive to negative terminal internal to the
battery) shall not be greater than 4.0 amperes through the 76.5V Section of the
battery.

3.2.1.6.1 Rate of change. The reverse current rate of change shall not
exceed 40 amperes per second.

3.2.1.6.2 High current period. Reverse current exceeding 1.0 ampere shall
be limited to a period of 500 milliseconds.
3
3.2.2 Physical characteristies.

3.2.2.1 Mass properties. The weighr of the Battery shall not exceed 43.0
pounds-mass (see 6.3.4) and the center—of—gravity afrer activation shall be as
shown in Figure 3.

3.2.2.2 Dimensions. The Battery dimenslons shall be as specified in
Figure 3.

3.2.3 Reliability.

3,2.3.1 Launch and flight reliability. The Battery launch and flight
reliability (see 6.3.1), for a minimum time period of 1260 s, shall be at least
0.998 during and after exposure to the non-nuclear environments of 3.2.5.11.

34.2.3.2 Service life. The Battery shall have a service life (see 6.3.2)
of at least 10 years.

3.2.4 Maiptaipnability.

3.2.4.1 Removal and replacement. Assuming free access, the mean time to
remove and replace the Battery shall be 1/2 hour (h), maximum, excluding surface
preparation and post installation sealant time.

3.2.5 Environmental conditions. The Battery shall meet the requirements
of 3.2.1 after exposure to the following unpowered environments and shall meet
the requirements of 3.2.1 (except 3.2.1.1) during and after exposure to the
following powered environments: (peak shock, accelerationm, and vibration
environments are not concurrent).

3.2.5.1 Natural and modified.

4,2.5.1.1 Pressure. The pressure environments are:

a. Unpowered in the transport and basing phases: 16 to 1.5 pounds per
square inch (1b/in?)
absolute.

b. Powered in the preflight and flight phases: Atmospheric pressure-time
history as specified
below:
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Time (s) Pressure (lb/in?® absolute)
-60 16.0
0 16.0

10 14.7

20 13.1

30 9.9
40 5.4

50 2.2

60 0.61

80 0.1

109.4 1.3 x 10-?

113.5 1.3 = 10-%°

180.5 3.9 x 10~

3.2.5.1.2 Temperature. The temperature environments are:
a. Unpowered in transport, basing and preflight phases:

Withstanding: =58 degrees Fahrenheit (F) to 126 degrees F
Preflight: 45 degrees F to 100 degrees F

b. Powered in the preflight and flight phases:

Preflight: 45 degrees F to 100 degrees F
Flight: 45 degrees F to 135 degrees F

3.2.5.1.3 Humidity. The povered and unpowered relative humidity is the
maximum moisture content of alr corresponding to a dew point of 8l degrees F
or 90 percent relative humidity st any applicable temperatures, whichever is
less.

3.2.5.1.4 TFungus (powered and unpowered). The fungi, indigencus to the
continental United States, consists of fungus growrh occurring on nutrient
organic materials, including contamination from greases, oils, and dust.

3.2.5.1.5 Ozone (basing and preflight). The powered and unpowered

enviromment, during periods of high ozone concentration, is an average of 0.08
ppm by volume, in air, over 2 12 h interval, with a peak of 0.12 ppm. The
annual average is 0.025 ppa.

3.2.5.1.6 Sand and dust (powered and unpowered). The sand and dust
environment consists of settling particles with diameters ranging from 3.94 x

10-* to 5.90 x 10-? 4inch.
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3.2.5.1.7 Corrosive atmosphere (powered and unpowered). The corrosive
atmosphere consists of 21.3 x 10 ppm by mass of sodium chloride with a
fallour of 5.74 x 10=" 1b/ft? per year. Other elements are equivalent to
exposure to a maximum relarive humidity of 85 percent ar a maximum temperature
of 95 degrees F for an exposure time of 15 h; the moisture consists of a
maximum of 3.7 percent sodium chloride by mass.

3.2.5.2 Induced.

3.2.3.2.1 Accelerations.

aa

b.

Sustained acceleration. Linear acceleration conditions for the
batteries are:

(1) The powered steady-state longitudinal (see 6.3.5) acceleration
ig 9.6 gravities (g).

(2) The unpowered steady-state lateral acceleration is 2.5 g.

Angular motion. The powered angular oscillatory motion is specified
in Figure 4.

3.2.5.2.2 Shock.

a.

b'

Cs

Transportation and handling. Unpowered transportation and handling
shocks will be no more severe than those induced during launch and
flight.

Unpowered preflight mobile. The unpowered shock characreristics

" Bhall be characterized by a terminal peak sawtooth pulse shape having

a duration of 0.25 s. The number of such shocks and their respective
magnitudes are specified below:

Vertical Horizontal
Number of Shocks Amplitude in g Amplitude in g
8 0.10 0.05
25 0.16 0.08
25 0.34 0.17
7 0.64 0.32
1 0.91 0.46
1 1.14 0.57

Powered launch and flight. The powered launch and flight shock
spectra envelope 1is specified in Figure 5.

3.2.5.2.3 Vibration.

Unpowered vibration. The unpowered vibration level at the Battery
mounting points is as specified in Figure 6.
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b. Powered vibration. The powered vibration level at the Battery

mounting points for launch and powered flight is as specified in
Figure 7.

. 3.2.5.2.4 Acoustic. The powered acoustic enviromment is as specified in
Figure 8.

3.2.5.3 Nuclear radiatioom and EMP. The Battery shall meet the perform-
ance requirements of 3.2.1 during and after exposure to the enviromments of
Appendix IV of S$-M-X-41017.

>
3.2.6 Transportability. The Battery shall be transportable by road,
rail or air when the enviromments as specified in 3.2.5 are not exceeded.

3.3 Design and construction. The Battery shall be of the dry-charged
type with an electrolyte reservolr and activator assembly. The canister shall
contain a provision for breaking a hermetic seal to reduce expansion after
activation and provide access and accommodation for a tube which may be
attached to conduct away all vented products. The Battery shall be dried,
purged, filled with dry 100 percent Grade A helium at 0 te 2 1b/in? gauge.

3.3.1 Materials, processes, and parts. The order of precedence for rhe
gelecrion of specificarions and standards shall be in accordance with
MIL-51D-143. The requirements of MIL-STD-454 shall apply, except Nectice 2,
change pages 13-1 and 13-2, is not applicable. Parts derating shall be in
accordance with SAMSO-STD-77-7.

3.3.1.1 Dissimilar metals. Contact between dissimilar metals, as
defined in MIL-STD-889, shall be avoided on the exterior of the Battery.

3.3.1.2 Bonding. The battery shsll provide bonding as follows:

a. Metal-tomeral bonds berween the Batrtery and adjacent conductive
pleces and interfacing hardware shall have electrical contact over
areas which are held in mechanical contact. They shall have a
maximum resistance of 2.5 milliohms.

b. Bonding straps are prohibited.

3.3.1.3 Battery canister shielding. Battery canister shielding,
including the half of exrernal connectors mounted to the Battery canister
shall provide an electromagnetic shield attenuation (see 6.3.3) between
current densities induced in the interior of the housing aund densities on
the exterior of the housing equal to or less than attenuation ratios
given in Figure 9 over the frequency range of 10 kHz to 100 MHz.

3.3.1.4 Finishes. Protective exterfor finishes of the Battery shall be
passivated as described in QQ-F-35 for stainless steel.

3.3.1.5 Rubber parts. No article containing natural rubber parts shall
be used in the Battery. The use of synthetic rubber materials shall be
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confipned to O-ring seals and pyroteclnic gas generator fuel and shall meet the
requirements of 3.2.3.2.

3.3.1.6 Canister. The canister materfal phall be 0.046 in minimum thick-
ness stainless steel and shall meet the requirements of QQ-5-766, Grade 300
series.

3.3.1.7 Activation. The Battery shall be activated within & s after
initiation by a Through Bulkhead Initiator as part of an Ordnance Initiation
Set (Bee 6.2 and 6.3.7).

3.3.1.8 Helium lesk rate. The helfum leak rate from the canister prior
to activation shall be less than 10-* in*/s at a vacuum chamber pressure of
less than 0.002 1b/in® abesolute.

3.3.1.9 Electrolyte leakage. The Battery shall discharge no visible
electrolyte external to the Battery cenister prior to and within 1260 s after
the start of activarion when connected to the load of 3.2.1.3.

3.3.1.10 Welds. Fusion welds shall conform to the Trequirements of
MIL-W-8611 except that Tests for Procedure Certification shall be amended to
specify that inspectiona and tests involving the use of dye penetrants shall
pot be performed where contamination is a consideration, and radiography need
not be performed where weld geometry does not permit, providing visual
inspection and macro and micro examination of sample welds is performed.
Resistance welding shall be in accordance with MIL-W-6858.

3.3.1.11 Connectorasa.

3.3.1.11.1 Flectrical connectors. Electriral connectors shall be
stainless steel, hermetically sealed, and meet the requirements of
MIL-C-38999. Connectors shall be selected so that it is physically possible
to interconnect one and only one cable by providing keye or aligning pins and
by size, location, or type differences, or equivalent meams. All coopnectors
shall be clearly labeled in addition to the physical means to prevent improper
connection.

3.3.1.11.2 Connector transfer impedance. Connectors shall have a trans-
fer impedance whose magnitude shall not exceed the values shown in Figure 10.

3.3.2 Electromagnetic radiation. This paragraph not applicable to this
specification.

3.3.3 Nawmeplates and product markings. Nameplates and product marking
shall be in accordance with MIL-STD-130,

3.3.4 Vorkmanship. The finished Battery, including all parts and
accessories, shall reflect a consistent and wniform appearance. Particular
attention shall be paid to cleanliness, neatness, and thoroughness of
soldering, wiring, marking of parts of assemblies, welding and brazing, and
freedom of parts from foreign material, burrs and sharp edges.
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3.3.5 Interchangeability. This paragraph not applicable to this
specification.

3.3.6 Safety. The Battery shall preclude or limit personnel injury
hazards due to adverse explosive, mechanical, blological, and toxicological
effects. The Battery shall be comstructed to provide maximum safety to
personnel during installation and maintenance. The Battery ehall not create &
fire hazard, hazardous current leakage, or explosion under anmy conditions of
storage or operation specified herein until more than 1260 s after activation.

3.3.7 Human performance/human engineering. The Battery shall comply
with the requirements of MIL-STD-1472 as pertains to Labeling, Anthropometry,
and Hazards and Safety Criteria.

3.3.7.1 Anthropometry. The requirements of MIL-STD-1472 shall be
referenced to the fifth percentile female and the 95th percentile male.

3.3.7.2 Controls and horizontal push-pull forces. The maximum
resistance and force limit values of MIL-STD-1472 ghall be reduced to 0.67 of
the values specified and shall also apply to human force applications, for
example, tool operation, connector mating and demating, etc.

3.3.7.3 Mass limits. The maximum limits specified in MIL-STD-1472 are
reduced ro 0.67 of the values specified. Where the {tem must be carried
moderate distances, not to exceed 16 fr, the masses shall not exceed 30 1b for
one-person or 60 1lb for rwo-person carry.

. 3.3.7.4 Equipment labels. Labels for equipment shall be engraved or
chemically etched. Engraved, staked metal plates may be used.

3.4 Documentation. This paragraph not applicable to this specification.

3.5 Logistics. This paragraph not applicable to this specification.

3.6 Precedence. This paragraph not applicable to this specification.




( , S-M-X-41037B8
- 30 September 1981
Page I-10

4. QUALITY ASSURANCE PROVISIONS

4.1 CGeperal. Iospections which comsist of examinetion, demonstrations,
tests and analyses shall be conducted on the Battery to provide the Air Force
vith assurance of compliance with the requirements of this specification.

4.1.1 Responsibility for tests. The contractor shall be responsible for
the performance of all inspections for the Battery produced in accordenece with
this specification.

4.1.2 Special tests and examinations. This paragraph is not applicable
to this specification. v .

4.2  Quality conformance inspections. Qualification shall be performed
on a battery that is representative of the approved production design.
Qualification of the battery to assure compliance with the requirements of
Section 3 shall be by examinations, tests, demonstrations, or analyses, as
shown 1in Table I. Definitions of examination, demonstration, test, and
analysie are ag follows:

a. Examination 1s an element of inspection consisting of investigation,
without the use of special laboratory appliances or procedures, or
supplies and services to determine conformance to those specified
requirements which can be determined by such investigatious.
Examination is generally nondestructive and includes, but is not
ligited to, visual, auditory, olfactory, tactile, gustatory, and
other investigations; simple physical wanipulation; gauvging, and
measurement. -

b. Test 15 an element of inspection denoting the determination of the
properties or elements of supplies (or components thereof) by
technical means, including functional operation and the application
of established principles and procadures. The analysis of data
derived from test 1s an integral part of this {nspection element, and
shall not be confused with 4.2.d.

€. Demonstration is an element of inspection that, although technically
a variation of test, differs from 4.2.} by directness of approach in
the verification of a requirement(s), and is accomplished in a pear
Bervice envirooment without the use of elaborate instrumentaion or
special equipment. Thus, operation of a representative configuration
icem (CI) in, or near its use-enviromment (for example, ability of a
truck to climb a 3300 ft, five percent grade, frow standstill in the
Yequired time) would be defined as a “demonstration” rather than a
“teat”. > ’
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d. Analysis is an element of inspection in the form of study, resulting
in data, that is intended to verify a requirement(s) when an
exaninazion test, or demomstration cacnot feasibly be employed to
verlfy that requirement(s) at the inspection level demanded by this
specificacrion. Such dara may be comprised of a compilationm or
interpretation of existing data or design resolutions, or derived
from original lower-level inspections, or both.

4.2.1 Ipspection conditions. Unless otherwvise especified herein, measure-
ment tests shall be made at standard ambient conditions, and test conditions ~
and test tolerances applicable to enviroamental exposures whall be as
specified 1n 3.2.5.

4.2.2 Engineering test and evaluation. Engineering test and evaluation
inspecrions are inspectioms performed prior to first flight on engineering
model or protorype hardware representative of the flight configuration. Test
Tegsults may be used directly or extrapolated to form the basis for the
analyses in Table I.

4.2.3 Craracteriscics.

4.2.3.1 Performance. Tests ghall be perforzed as follows:

4.2.3.1.1 Insulation resistanece. Apply 500 + 25 Vdc betveen any
connector »in and the casister prior to activation aad measure resistance.
Verify for cocmpliance with the requirements of 3.2.1.1.

4.2.3.1.2 Qucput voltage. Using activated batteries, monitor the
teraoinal of each battery section while the battery sections are discharged in
accordance with the load profile of Figures 1 and 2. Verify compliance with
the requirements of 3.2.1.2, 3.2.1.2.1 and 3.2.1.2.2.

4.2.3.1.3 Load profile. DMonitor load profiles as shown in Figures 1 and

2 during the test of 4.2.3.1.2. Verify for compliance with the requirements
£ 3.2.1.3.

4.2.3.1.4 Inter-battery isolation. Perform isolacion test. Verify
compliance with the requirements of 3.2.1.4.

4.2.3.1.5 Leakage current. Apply load profile gpecified im 3.2.1.3 to
the terzinals of the activated battery. Verify for compliance wich the
Tequirements of 3.2.1.5.

4.2.3.1.6 Reverse curreant = 76.5V Section. To verify compliance with
.6 and subparagraphs, monitor the current flow during the performance of

.1.3.

Lo
-

N

4.2.5.2 Phvsical characterisrics

4.2.3.2.1 Mass properties. A test shall be performed to verify
cozpliztce vith the requirements of 3.2.2.1. The Battery shall be weighed and

the location of the cezter-of-gravity deterzined for the nomactivated and
activated conditions.
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4.2.3.2.2 Dimensions. An examination shall be performed to verify
compliance with 3.2.2.2.

4.2.3.3 Reliabiliry

4.2.3.3.1 Launch and flight reliability. An analysis shall be performed
to verify compliance with 2.2.3.1.

4.2.3.3.2 Service life. An analysis shall be performed to verify

compliance with 3.2.3.2. §

4.2.3.4 Mainctainability: Removal and replacement. A demonstration shall
be performed to verify compliance wicth 3.2.4.1.

4.2.3.5 Environmental conditions. Perform the tests of 4.2.3.1 after
subjection to the methods of exposure that relate to the unpowered environments
of 3.2.5. Perform the tests of 4.2.3.1 except 4.2.3.1.1 during and after
subjection to the methods of exposure that relate to the povered environments
of 3.2.5. Where an analysis is used as the method of exposure, this analysis
shall also verify the performance requirements during and after exposure.
Verify compliance with the requirements of 3.2.5.

4.2.3.5.1 Temperature. The Barrery shall meet the requirements of
4,2.3.10 vo verify compliance with 3.2.5.1.1 prior to being subjected to the
following temperature tests. The Battery temperature shall be lowered to —-58 +
2 degrees F and the battery soaked for 24 h. The remperature shall then be
raised to 126 + 2 degrees F at 10 degrees F per minute (maximum) and the
Battery soaked for 24 h. After hot sosk, the temperature shall be lowered to
98 + 2 degrees F at 10 degrees F per minute maximum and soaked for 8 h. The
Battery shall then be activated within 15 minutes and the performance
measurements tests of 4.2.3.1.2 through 4.2.3.1.6 shall be accomplished. Afrer
the Battery is activated, the temperature shall be raised to a temperature of
135 + 2 degrees F at the rate of 10 degrees F per minute. This test shall be
repeated for a second Battery except that the temperature shall first be
increased to 126 + 2 degrees F and soaked for 24 h. The temperature shall then
be lowered to -58 + 2 degrees F at a rate of 10 degrees F per minute (maximum)
and soaked for 24 h. After cold soak, the Battery temperature shall be
increased to 47 + 2 degrees F at 10 degrees F per minute (maximum) and socaked
for 8 hours, and the pressure shall be varied from local ambient to 3.9 10-°
1b/in’. The Battery shall be activated and the performance measurements tests
of 4.2.3.1.2 through 4.2.3.1.6 shall be accomplished with the same temperature
increase as defined above in the test of the first Battery. Verify that the
performance tests of 4.2.3.1.2 through 4.2.3.1.6, as associated with the
methods of exposure, are accomplished as specified in 4.2.3.5 (ref 3.2.5.1.2)
and perferm an analysis to verify performance at 100 degrees F and 45 deprees F
as appropriate.

4.2.3.5.2 Humidity. A test shall be performed. The Battery shall be
subjected to humidity tests per MIL STD 810, Method 507.1, Procedure I, except
the 1imits of 3.2.5.1.2a and 3.2.5.1.3 shall apply (ref 3.2.5.1.3).
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4.2.3.5.3 Fungus (powered and unpowered). An analysis shall be
performed (ref 3.2.5.1.4).

4.2.3.5.4 Ozone (basing and pre—flight). An analysis shall be performed
(ref 3.2.5.1.5).

4.2.3.5.5 Sand and dust (powered and unpowered). An analysis shall be
performed (ref 3.2.5.1.6).

4,2.3.5.6 Corrosive atmosphere (powered and unpowered). An analysis
shall be performed (ref 3.2.5.1.7). »

4.2.3.5.7 Linear acceleration. Subject one each Battery to the
operating limit, steady-state environment of 3.2.5.2.1la.(1l) and 3.2.5.2.1la.(2)
after activation of the Battery. The performance measurements of 4.2.3.1.2
through 4.2.3.1.6 will then be performed [ref 3.2.5.2.1a.(l) and
3.2.5.2.1a.(2)]).

4.2.3.5.8 Angular zcceleration. An analysis shall be performed (ref
3.2.5.2.1.b).

4.2.3.5.9 VUnpowered preflight mobile shock. The Battery shall be
subjected to 50 sawtooth pulse shocks of 1 g amplitude with shape
characteristics of 3.2.5.2.2.b and then activarted and tested for performance
measurements in accordance with 4.2.3.1.2 through 4.2.3.1.6 (ref 3.2.5.2.2b).

4.2.3.5.10 Powered shock. Subject the Battery to the shock environment
of Figure 5 in three orthogonal axes siwmultaneously except that the amplitude
shall be {ncreased by 3 1/2 dB and perform the tests of 6.2.3.1.2 through
4.2.3.1.6 (ref 3.2.5.2.2¢).

4.2.3.5.11 Unpowered vibration. Subject the Battery to the random vibra-
tion of Figure 6 except the vibration level shall be 1.28 grms and the time 20
hours with the g loading applied in the axis perpendicular to the Battery con-
nector surface. Activate the Battery and perform the tests of 4.2.3.1.2
through 4.2.3.1.6 (ref. 3.2.5.2.3a).

4.2.3.5.12 Powered vibration. Subject each of the orthogonal axes of the
activated battery to the enviromment of 3.2.5.2.3b. except the vibration ampli-
tude shall be increased by 3 1/2 dB for a time duration of 1 minute. Perform
the tests of 4.2.3.1.2 through 4.2.3,1.6 for each axis {(ref 3.2.5.2.3b).

4,2.3.5.13 Acoustic. An analysis shall be performed (ref 3.2.5.2.4).

«2.3.5.14 Nuclear radiarion and EMP. An analysis shall be performed
2.5.3

4.2.3.5.15 Pressure. An analysis shall be performed to verify
cowpliance with 3.2.5.1.1.

4.2.3.6 Transportability. An analysis shall be performed (ref 3.2.6).
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interface mounting surface will be measured at ambient conditions. The
requirements of 3.3.1.2b shall be verified by examinations.

4.2.3.7.2 Shielding. An analysis using tegt data shall be performed
(ref 3.3.1.3).

4.2.3.8 Activation. A test shall be performed to verify compliance with
3.3.1.7.

4.2.3.9 Connmector transfer impedance. An analysis using test data shall
be performed (ref 3.3.1.11.2).

> 4.2.3.10 Eelium leak rate. A test shall be performed in accordence with
the test methods of BB~H-11B6 to verify compliance with 3.3.1.8.

4.2.3.11 Safety. An analysis shall be performed (ref 3.3.6).

4.2.3.12 Buman performance/human engineering. An analysis shall be
performed (ref 3.3.7).
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5. PREPARATION FOR DELIVERY .
This section not applicable.
6. NOTES
The paragraphs in thie section are for information purposes only and are
not to be construed a8 amending or supplementing any other portion of this

specificarion.

6.1 Intended use. This Rattery is intended to provide power for opera-
tional electronic equipment in the Misgile X Guidance and Control subsystem.

6.2 Interfacing equipment

Nomenclature CI No Specification No Date
MX Miggile Guidance 0041031 5~M-X-41031 9 May 80
Control Ser (MGCS)
MX Ordnance Initiation 0041027 $-M-X~41027 17 Apr 8O
Set (0IS)
MX Stage IV 0041016 S-M~X-41016 1 Apr 80
MX Cgble Set, Stage IV 0041035 5-M-X-41035 9 May 80

6.3 Defivitions

6-3.1 Launch and flight reliability. The probability that a Battery
that 18 indicated as avallable for commitment to the launch sequence will
successfully perform its specified functions during the launch and flight
sequence.

6.3.2 Service life. Service life is the sum of the operational (maximum
of 21 minutes) and non-operational time of the Battery. The end-of-service
life occurs 21 minutes afrer Battery mctivation.

6.3.3 FElectromagnetic shield attenuation. Electromagnetic shield
attenuation {p defined as the ratio of the current density on an interior
conductive surface mounted parallel to the current density on exterior Battery
canister surface which arises due to a current density on the Battery canister
surface. This 1s 1llustrated in Figure 11.

6.3.4 Mass units. 1 slug = 32.17404 pounds—mass.

6.3.5 Longitudinal axis. The longitudinal axis is an axis parallel to
the missile Toll axig,
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6.3.6 Deleted.

6.3.7 Activarion. For the purposes of this specification, activation is
defined as the time at which the battery terminal voltage first attains a value
within the acceptable limits as defined in 3.2.1.2. This point in time is
"time zero." _

6.3.8 Negatively proportional. The phrase negatively propertional
refers to the phenomenon i{n which the battery terminal voltage varies with
changes in load current in such a manner that increases in current cause
decreases in rerminal voltage and vice-versa.
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Table I. Quality Conformance Inspection Matrix

Requirement Verification Method

Title Paragraph | Analysis Test | Exam | Demo
Insulation Resistance 3.2.1.1 X
Output Voltage ’ 3.2.1.2 X
Load Profile 3.2.1.3 X
Interbattery Isolation 3.2.1.4 X
Reverpe Current - 76.5V Sect. 3.2.1.6 X
Leakage Current 3.2.1.5 X
Mass Properties 3.2.2.1 X X
Dimensions 3.2.2.2 X
Reliability 3.2.3 X
Maintainability 3.2.4 X
Pressure 3.2.5.1.1 X
Temperature 3.2.5.1.2
Humidity 3.2.5.1.3 . X
Fungus 3.2.5.1.4 X
Ozone 3.2.5.1.5 X
Sand and Dust 3.2.5.1.6 X
Corrosive Atmosphere 3.2.5.1.7 X
Acceleration (Linear) 3.2.5.2.1.a X
Acceleration (Aagular) 3.2.5.2.1,b X
Shock (Unpowered) 3.2.5.2.2.b X
Shock ~ Powered (Flight) 3.2.5.2.2.¢c X
Vibration - Unpowered 3.2.5.2.3.a X
Vibration - Powered (Flight)| 3}.2.5.2.3.b X
Acoustic 3.2.5.2.4 X
Nuclear Radiation 3.2.5.3 X
Transportabilicy 3.2.6
Degign and Comstruction 3.3 X
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Table I. Quality Conformance Inspectiou Hatrix (Continued[.

Requirement Verification Method
Title ) Paragraph Annlysis Test | Exam | Demo
Bonding 3.3.1.2 X b ¢
Shielding 3.3.1.3 X
Activation 3.3.1.7 : x
Eelium Leak Rate 3.3.1.8 X
Connector Transfer Impedance| 3.3.1.11.2 b ¢
Safety 3.3.6 b 4
Human Performance/ . 3.3.7 b 4
Buman Engineering
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1. SCOFE

1.1 This specification establishes the requirements for msnufacture
and acceptance of the Peacekeeper Electronic Battery critical iftem (CI
0041037) hereinafter referred to as the Battery.

2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents of the exact issue
shown form a part of this specification to the extent specified herein. In
the event of conflict between the contents of this specification and the
listed documents, the contents of this epecification,shall be considered to be
superseding requirements.

SPECIFICATIONS

PPP-B-636H Box, Shipping, Fiberboard
17 July 1973

Military

MIL-F-116H Preservation-Packaging, Methods of
21 November 1979
01 December 1980

STANDARDS
Militar

MIL-STD-129H Marking for Shipment or Storage
1 July 1980
Notice 1
Notice 2
MIL-STD-794E Parts and Equipment, Procedures for
16 July 1982 Packaging and Packing of
MIL-STD-202F Test Methods for Electronic and
1 April 1981 Electrical Component Parts

Notice 1 29 Jan Bl
Notice 2 27 Jan 82
Notice 3 8 Jul B2
Notice 4 21 Oct B2

Federal

49 CFR Title 49 of the Code of Federal
Regulations
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Air Force
SAMSO~STD-77-5 Clasgification of Characteristics for the
21 July 77 MX Aerospace Vehicle Equipment

2.2 Non-government documents. The following documents of the exact
issue shown form a part of this specification to the extent specified herein.
In the event of conflict between the contents of this specification and the
listed documents, the contents of this specificarion shall be considered to be
cuperseding requirements.

DRAWINGS

Yardney Electric Corporation

203715* Rev C Battery, Primary, Remotely Activated,
Assembly, Model P471

*1t ig intended that later issues of this drawing replace the issue
shown, provided that such later issues reflect only Class 11 changes
at defined in DOD-STD-480.

(Copies of documents required by suppliers -in connection with speci-
fied procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)
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3. REQUIREMENTS

3.1 Item definition. The Battery supplies 76.5 volts direct current
(Vdc) power for the airborne Inertial Measurement Unit and 31.0 Vde for the
other airborne electronic devices. It consists of two groups of cells,
activation wechaniem, canister, and a hermetically sealed connector. The
Battery is & primary, automatically activated, silver oxide - zinc type and
activation will be initiated by a Through Bulkhead Initiaror (TBI) which is
part of a MX Ordnance Initiation Set (CI 0041027).

3.2 Characteristics.

3.2.1 Perforggnce.

3.2.1.1 1Insulstion resistance. The insularion resistance between the
connector pins and the Batrery canister shall exceed 1 megohm.

3.2.1.2 Qutput voltage. The Battery shall output the voltages speci~
fied below when discharged to the load profile of the figures listed below for
a period of 1260 s after activation (see 6.3):

Battery Voltage Tolerance Appliceble
Section (Vde) (Vde) Load Profile
High Voltage 76.5 ‘ +5.0 figure 1 (0 - 60 s)
=40
+3.5 figure 1 (60 - 1260 s)
-4.0
Low Voltage 31.0 +3.5 figure 2 (0 - 60 )
-1.8
31.0 +1.8 figure 2 (60 = 1260 &)
-1.8 ‘

3.2.1.2.1 Transient voltage. The Batrery shsll exhibit no transient
voltages greater than 600 millivolts (uV) due to load current changes within
the frequency range of 3 kiloHertz (kHz) to 10 kHz in the 76.5 volt section.

3.2.1.2.2 Voltage deviations. There shall be no erratic voltage
output, as evidenced by terminal voltage changes of more than 0.5 V in less
than 1.0s, independent of veltage changes negatively proportional (see 6.4) to
chenges in discharge current from O to 1260 s after start of activation,

3.2.1.3 Load profile- From O to 1260 s after activation, the load
profiles shall be as shown in figures 1 and 2.

3.2.1.4 Interbattery isolation. The electrical isolation between the
76.5 V battery section and the 31.0 V battery section shall be 40 decibels
(dB) wmwinimum.
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3.2.1.5 Leakage current. Within 1260 s after activation, the leakage

current from the negative terminals to the Battery canister shall not exceed
10 milliamperes (mA) when the load profile of 3.2.1.3 is applied.

3.2.1.6 Reverse current — 76.5 V gection. During activationm,
conduction of current in the reverse direction (positive to negative terminal
internal to the battery) shall not be greater than 4.0 A through the 76.5 V
section of the batrery.

3.2.1.6.1 Rate of changes. The reverse current rate of change shall
not exceed 40 smperes per second.

3.2.1.6.2 High current period. Reverse current exceeding 1.0 ampere
shall be limited to a period of 500 milligeconds.

3.2.2 Enviroomental conditions. The Battery shall meet the perform-

ance requirements specified in table 11 after exposure to the tewperatures of
3.2.2.1 a5 identified in table 1I.

3.2.2.1 Temperature (powered, preflight). The powered, preflight
temperature environment for the Battery shall be 45 to 100 degrees F.

3.3 Design and construction.

3.3.1 Production drawings. The Battery shall be fabricated and

assembled in accordance with drawing and part number 203715, and all data
assembled thereunder.

3.3.2 Standards of manufscture. The standarde and processes required
for the manufacture of the Battery shall be as defined by the production
drawvings of 3.3.1.

3.3.3 Vorkwanship. The finished Battery, including all parts and
accessories, shall reflect a consistent and uniform appearance. Particular
attention shall be paid to cleanliness, neatness, and thoroughness of
soldering, wiring, marking of parts of assemblies, welding and brazing, and
freedow of parts from foreign material, burrs, and sharp edges.

3.3.4 Activation. The Battery shall be activated within 4 s after
initiation by a TBI (ref 3.1). Activation is attained when the Battery

voltage first meets the requirements 3.2.1.2.

3.3.5 Helium leak rate. The helium leak rate from the Battery

-6
canister prior to activation shall be less than 10 =~ cubic inches per second
3
(in”/s) at a vacuum chamber pressure of less than 0.002 pounds per square inch

absolute (lb/inz abs).
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3.3.6 Electrolyte leakage. The Battery shall dischargz no
electrolyte external to the Battery canister prior to and within 1260 s after
activation when connected to rhe load of 3.2.1.3.

3,3.7 Mass properties. The weight of the Battery shall not exceed
43,0 pounde—mass, and the center of gravity shall be as specified in figure 3.
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4. QUALITY ASSURANCE PROVISIONS

4.1 General. Inspections of the Battery shall be conducted to verify

the requirements of sections 3 and 5 herein. Each acceptance requirement
shall be verified by one or more of the elements of inspection defined below.

4. Examination. Examination is an element of inspection consisting
of investigation, without the use of special laboratory appliances
or procedures, to determine compliance with requirements.

Examination is generslly nondestructive and includes (but ig not
limited to) visual inspection, simple physical manipulation,

gauging, and measurement. Examination way involve comparison of a
physical product to a requirement/standard in the form of a
drawing, or other definitive criteria.

b. Demonstration. Demonstration is an element of inspection that is
limited to readily observable functional operation to determine
compliance with requirements. This element of inspection does not

require the use of gpecial equipment or sophisticated
ingtrumentation.

¢. Test. Test is an element of inspection that employs technical
means including (but not liwited to) the evaluastion of functional
cheracteristics by use of special equipment or instrumentation,
simulation techniques, and the application of established
principles and procedures to determine compliance with
requiremente. The analysis of data derived frowm test is an
integral part of this inspection element.

4.1.1 Responsibility of inspection. The contractor shall be
responsible for the performance of all inspections specified herein. Testing
shall be conducted at the contractor facility or the faciliries of contractor
choice with the approval of the procuring acrivity. The procuring activity
reserves the right to witness, or separately perform, any of the Inspections
set forth herein.

4.1.2 Special tests and examinations. Not applicable

4.1.3 Classification of characteristics. Classification of
characteristics (COCY) as defined in SAMSO-STD-77-5 are as shown in Table IXI.
These characteristics are identified as follows:

a. Critical characteristice (CC)
b. Major characteristice (MC)

4.2 Quality conformance inspectionms.

4.2.1 Acceptance inspections. Unless otherwise specified herein, sll
acceptance inspections shall be made at ambient conditions. Acceptance
inspections shall consist of individual inspections and sampling inspections
as specified in 4.2.1.1 and 4.2.1.2 below.
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4.2.1.1 1Individual tests. Each Battery produced shall be subjected
to the individual tests specified in table I.

4.2.1.2 Sampling tests. After being subjected to the individual

tests of 4.2.1.1, two out of each lot of seven to ten Batterles and one out of
each lot of two to six Batteries shall be selected at random and subjected to

the tests of table II.

4.2.2 Characteristics.

4,2.2.1 Performance.

4.2.2.1.1 Insuletion resistance. To verify compliance with 3.2.1.]1,
measure the resistance between each negative pin and the connector shell, and
between each positive pin and the connector shell with a voltage of 500 + 25 V
applied.

4.2.2.1.2 Output voltage. To verify compliance with 3.2.1.2 and
gubparagraphs, activate the Battery and measure the terminal voltage for 1260
seconds minimum with the load applied as defined in 4.2.2.1.3 using a digitel
recorder, &n oscilloecope and/or an oscillograph recorder.

4,2.2.1.9 Load prefile. To verify compliance with 3.2.1.3, apply the
load specified in figure 1 between the negative and positive pins of the 76.5
V section of the Battery, apply the load specified in figure 2 between the
negative and positive pins of the 31.0 V gection of the Battery, activate the
Battery and measure the currents of both sections.

4.2.2.1.4 Interbattery isolation. To verify compliance with 3.2.1.4,
connect the battery as shown in Figure 4 and measure the current through each
load shunt resistor. Current variations, concurrent in both load shunts and
not associated with planned load current changes, shall not exceed the
observed normal load current at that time divided by 100. If the interbattery
current exceeds the acceptable limit determine the following:

(a) Calculate the maximum internal impedance of the high voltage

section by dividing the maximum terminal voltage change by the
causative current change in 4.2.2.1.2.

(b) Multiply the measured interbattery current by the maximum
calculated internal impedance. The resulting calculated voltage
when added to the measured maximum voltage change shall not
exceed 0.6 V.

4.2.2.1.5 Leakage current. To verify compliance with 3.2.1.5,

measure the current flow between the negative pins of the Battery and the
Battery canister after Battery activiation for a period of 1260 s minimum.
(See Figure 4) ’

4.2.2.1.6 Reverse current — 76.5 V section. To verify compliance
wvith 3.2.1.6 and subparagraphs, monitor the current flow during the
performance of 4.2.2.1.3.
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4.2.2.2 Enpvironmmental conditions. To verify compliance with 3.2.2
and 3.2.2.1, the first destructively tested Battery of each lot shall be tem-
perature soaked at 47 + 2 degrees F for 8 hours (h) minimum prior to activa-
tion and testing in accordance with table II. The second destructively tested
Battery (i1f Trequired) of each lot shall be temperature soaked at 98 + 2
degrees T for 8 h minimum prior to activation and testing in accordance with
table I1. Battery temperature shall be recorded prior to testing and after
testing an analysis shall be performed to verify compliance with 3.2.1.2 at 45
degrees F and 100 degrees F as appropriate for each test.

b
4.2.2.3 Design gnd construction.

4.2.2.3.1 Production drawings. Examine each Battery for compliance
with the requirements of 3.3.1.

4.2.2.3.2 Standards of manufacture. This requirement shall be

verified in conjunction with verification of the requirements of 3.3.1
(ref 3.3.2).

4.2.2.3.3 Workmanship. Examine each Battery for compliance with the
requirements of 3.3.3.

4.2.2.3.4 Activation. To verify compliance with 3.3.4, each Battery
tested in accordance with the requirements of table II shall be initiated by &
single TBI and the time to sctivation shall be measured.

4.2.2.3.5 Helium leak rate. To verify compliance with 3.3.5, each

Battery shall be tested in accordance with the test methods of MIL-STD-202,
Method 112, Procedure III.A.

4.2.2.3.6 Electrolyre leakage. Each Battery tested in eccordance
with table 1 and table II shall be examined prior to and during the period
from activation to 1260 s thereafter to verify cempliance with 3.3.6.

4.2.2.3.7 Mass properties. To verify compliance with 3.3.7, weigh
the Battery and determine the location of the center of graviy of a non-
activated Battery.

4.3 Preservation, packaging, packing and marking for shipment. The
requirements of 5.1 through 5.4 shall be verified by examination.
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5. PREPARATION FOR DELIVERY

5.1 Preservation and Packaging. Preservation and packaging shall be
level B in accordance with MIL-SID-/94.

5.1.1 C(Cleaning and drying. The Batteries shall be cleaned in
accordance with method C-1 of MIL-P-116.

5.1.2 Unit packaging. The Battery shall be packaged one each in
accordance with method 111 of MIL-P-116.

5.2 Packinpg. Packing ghall be level B as follows:
3
a. The Batteries shall be packaged as specified herein and packed in
containers conforming to PPP-B-636. The shipping container shall
be closed, sealed and strapped in accordance with the Appendix to
PPP-B-636.

b. Shipping containers shall be capable of stacking and supporting

superimposed loads during shipment and storage without damage to
the container or contents, in accordance with MIL-P-116.

5.3 Marking.

5.3.1 Unit container. Unit containers shall be marked, as a minimum,
with the information specified as follows.

Battery Power Supply

Manufacturer Lot Number

Manufacturer Part Number

Date of Manufacture

Serial Number

Shipping & Storage Temperature Limite:

Preferred 32 degrees F to 100 degrees ¥, Maximum -58 degrees F to
126 degrees F

5.3.2 Shipping container. The shipping container shall be durably
and legibly wmarked in accordance with MIL-STD-129.

5.3.2.1 DOT Exemption. The shipping container shall alsec be marked
as follows:

Battery, Electric, Storage, Wet, Non-Spillable Type
DOT Exemption No- SA-820504

5.4 Other requirements.

5.4.1 Dangerous and hazardous material. 1In addition to the
requirements specified above, the packaging, packing, marking, and labeling

shall comply with applicable carrier rules and regulations, specifically, the
Code of Federal Regulations, 49CFR.
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5.4.2 Connector, vent tube and TBI ports caps. A plastic, protective

cap shall be provided for the Battery vent tube and TBI ports during shipment
and storage.

6. NOTES

6.1 Intended use. The Battery is intended to provide power for

operational electronic equipment in the Peacekeeper Guidance and Control
subsystem.

: 6.2 Ordering data. Procurement documents should specify the
following:

a. Title, number, and date of this specification.

b. Nomenclarure and part number as designated inm 3.3.1 of this
specification. '

c. Stock number and serialization requirementé, as applicable.

d. Level of preservation, packaging, and packing as defined in
section 5 of this specification.

The Part I specification mugr be supplied esnd utilized for procurement
PuUT pPOEEE.

6.3 Activation. TFor the purpose of this specification, activation is
defined ss the time at which the Battery terminal voltage first attains =8
value within the acceptable limits as defined in 3.2.1.2., This point in time
is "time zero."

6.4 Negatively proportional. The phrase negatively proportional
refers to the phenomenon in which the battery terminal voltage varies with
changes in load current in euch & manner that increases in current cause
decreases in terminal voltage and vice versa.
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Table I. Individual Requirements and Tests

Requirements Test
Characteristics Paragraph Paragraph
Performance
Insuletion resistance X 3.2.1.1 4.,2.2.1.1

Design and construction

Production drawings 3
Standards of manufacture 3.
Workmanship 3.
Helium leak rate 3
Electrolyte Leakage 3
Mass properties 3
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Table I1. Sampling Performance Requirements/Enviromnmental Tests
Requirement | Requirement Test Iﬁgp;r;t;;e
Paragraph Paragraph Paragraph ten e
Characteristics Part 1 Part 11 Part 11
(reference) 4742°| 98+2°
Performance
Output Voltage 3.2.1,2 3.2.1.2 4.2.2.1.2 1) (2)
Load Profile 3.2.1.3 3.2.1.3 4.2.2.1.3 (1) {2)
Interbattery 3.2.1.4 3.2.1.4 4,2.2.1.4 (1) (2)
Isclation
Leskage Current 3.2.1.5 3.2.1.5 4.2.2.1.5 (1) (2)
Reverse Current 3.2.1.6 3.2.1.6 4,2.2.1.6 (1) (2)
Design and
Construction
Electrolyte Leakage 3.3.1.9 3.3.6 4.2.2.3.6 (1) (2)
Activation 3.3.1.7 3.3.4 4.2.2.3.4 (1) (2)
NOTES:

(1) Test to be performed on the first sample of each lot.
(2) Test to be performed on the second sample of each lot.
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Table III. Classification of Characteristics
Quality Characteristice
Requirement Agsurance Ref. 4.1.3) Remarks
Paragraph Paragraph cc MC
3.2.1.1 1Insulation 4.2.2.1.1 X
Resistance N
3-2-1-2 Output 10.2.2.1.2 X
Voltage
3-2:1-2-1 Ttansient 4.2!2.1!2 x
Voltage
3-2-1-2-2 Voltage b02.201¢2 X
Deviations
3.2.1.3 Load 4.2.2.1.3 X
Profile
3.2.1.4 Interbattery 4.2,2.1.4 X
Isolation 7
3.2.105 Leﬂkage 4-2-2-1-5 X
Current
3.2.1.6 Reverse 4.2.2.1.6 X
Current
3.2.1.6.1 Rate of 4.2,2.1.6° X
Changes
3.2.1.6.2 High 4.2.2.1.6 X
Current
Period




